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(57) Abstract 

A mineral breaking apparatus including a rigid support chassis (20) having an elevated section (23) supported above the ground by 
at least three ground contacting regions (24, 27), the apparatus including a mineral breaker (12) mounted on said elevated section (23) and 
a feed conveyor (1 1) for feeding mineral to be broken to the mineral breaker (12), the chassis including an inclined section (21) having a 
lower end (27) and an upper end, the lower end being adapted to define one of said at least three ground engaging regions and the upper 
end being connected to said elevated section (23), said elevated section defining a support for said feed conveyor, and at least two ground 
engaging feet (24) mounted on the elevated section to define two of said ground contacting regions. 
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WO 99/54049 PCT/GB99/01210 

A MINERAL BREAKER APPARATUS 



The present invention relates to a mineral breaker apparatus, in particular 
but not exclusively, a mineral breaker apparatus or rig for open cast 
mining. 

In open cast mining operations mineral is mined in large quantities using 
large scoops or buckets which deposit the won material into large trucks 
for transportation to mineral breaking machines which reduce the mineral 
from large lumps into smaller maximum sized lumped capable of being 
transported away by conveyors. Typically, in open cast mining 
operations, the mineral breaker is required to handle throughputs of about 
20,000 tons. 

Certain types of mineral breaking machinery such as gyratory mineral 
breakers are very large static structures which typically require a long 
time to install. Such structures require specially constructed foundations 
and once installed cannot be readily moved. Accordingly, it is necessary 
for the loading trucks to travel from the area in the open cast mine where 
mineral is being extracted to the breaker. This can involve the trucks 
traveling long distances. Accordingly in order to keep both the loading 
buckets and breaker fully utilised it is necessary to have a large number of 
trucks for transporting the mineral in a constant stream between the 
loading buckets and breaker. It will be appreciated that such installations 
are extremely expensive and inflexible to the operating needs of an open 
cast mine. 

In particular, as the mining area recedes from the gyratory breaker it is 
necessary for the loading trucks to travel ever increasing distances and so 
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reduces the efficiency of the minin g operation. In practice, this can only 
be remedied by increasing the number of trucks due to the length of time 
and expense necessary for re-siting the gyratory breaker, 

5 The present invention aims to provide a mineral breaking apparatus or rig 
capable of handling the large throughput tonnages associated with open 
cast mining but which is easily transported for assembly on site and which 
may be easily converted from a static rig to a fully mobile rig thereby 
enabling the rig to be easily re-sited without the need for dismantling. 

10 

According to one aspect of the present invention there is provided a 
mineral breaking apparatus including a rigid support chassis having an 
elevated section supported above the ground by at least three ground 
contacting regions, the apparatus including a mineral breaker mounted on 

15 said elevated section and a feed conveyor for feeding mineral to be broken 
to the mineral breaker, the chassis including an inclined section having a 
lower end and an upper end, the lower end being adapted to define one of 
said at least three ground engaging regions and the upper end being 
connected to said elevated section, said elevated section defining a support 

20 for said feed conveyor, and at least two ground engaging feet mounted on 
the elevated section to define two of said ground contacting regions. 

Preferably the elevated section of the chassis is adapted to detachably 
receive a mobile transport unit which is capable of raising the apparatus 
25 clear of the ground, the mobile drive unit having ground engaging tracks 
or wheels which are drivingly driven for transporting the apparatus from 
one location to another location. 



2 
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Various aspects of the present invention are hereinafter described with 
reference to the accompanying drawings, in which:- 

Figure 1 is a schematic perspective view from above, one side and 
the rear of a first embodiment according to the present invention; 
5 Figure 2 is a schematic perspective view of the first embodiment 

from above, the opposite side and the front; 

Figure 3 is a schematic side view of the first embodiment shown in 
an operating condition; 

Figure 4 is a similar view to Figure 3 showing the first embodiment 
io in a mobile condition; 

Figure 5 is a plan view of the first embodiment; 

Figure 6 is a broken away front view of the first embodiment; 

Figure 7 is a broken away plan view illustrating the basic load 
carrying chassis of the first embodiment; 
15 Figure 8 is a sectional view taken along line VIII-VIII in Figure 7; 

Figure 9 is a side view of the chassis shown in Figure 7; 

Figure 10 is a plan view of the mobile traction unit; 

Figure 11 is a side view of the traction unit shown in Figure 10; 

Figure 12 is an end view, partly in section, of the traction unit 
20 shown in Figure 10; 

Figure 13 is a plan view of a second embodiment according to the 
present invention; 

Figure 14 is a side view of the second embodiment; and 

Figure 15 is a front view of the second embodiment. 

25 

Referring initially to Figures 1 to 12 there is shown a mineral breaking 
apparatus or rig 10 according to a first embodiment of the invention. 
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The rig 10 includes a feed conveyor 11, a mineral breaker 12 and a 
takeaway conveyor 14. 

The feed conveyor 11 is inclined and feeds mineral to be broken to an 
5 elevated position above the mineral breaker 12 and deposits the feed 
mineral into the mineral breaker 12. 

The mineral breaker 12 acts to break down large lumps of mineral 
contained in the feed mineral and deposits broken mineral and fines onto 
io the takeaway conveyor 14. The takeaway conveyor 14 transports the 
mineral discharge received from the mineral breaker 12 to its discharge 
end 15 whereat the mineral discharge is conveniently discharged onto a 
further takeaway conveyor (not shown) for transport to a stock pile. 

is The rig 10 comprises a load carrying chassis 20 which basically comprises 
an inclined section defined by a housing 21 surrounding the feed conveyor 
11, an elevated section defined by a pair of main support beams 23 and 
ground engaging support pillars 24. As seen in the drawings, a pair of 
ground engaging support pillars 24 are provided connected to a respective 

20 support beam 23. The support pillars 24 are rigid, ie. in-extensible and so 
are able to carry substantial loads without collapse. The housing 21 has a 
lower end section 27 which in use is adapted to engage the ground. 

Accordingly, the chassis 20 is rigid throughout and, in use, sits on the 
25 ground at three locations, viz. at end section 27 and at the pair of pillars 
24. This three point contact with the ground is preferred, but it is 
appreciated that more points of contact with the ground may be provided if 
necessary, for example, additional support pillars 24 may be provided. 
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Since the end section 27 extends transversely of the apparatus 10, it 
provides a relatively large ground engaging area or footprint for 
dissipating loads. 

5 It will be appreciated that support beams 23 constitute an elevated section 
of the chassis 20 which is supported above the ground by the inclined 
section defined by housing 21 and support pillars 24; the elevated chassis 
section constituting a support for the mineral breaker 12. 

10 Preferably the inclined section is inclined to the horizontal by an angle less 
than about 30°, preferably about 20°. 

The housing 21 is of a modular construction comprising two side housing 
bodies 30, 31 and an end housing body 33 which defines the ground 
15 engaging end section 27. Each housing body 30, 31 and 33 is fabricated 
from steel girders and plate to define a hollow tunnel-like interior suitable 
for a person to walk along. The inner wall of each housing body which 
faces inwardly toward the conveyor 11 is preferably open to permit 
inspection and maintenance operations to be performed. 

20 

Fabrication of each housing body 30, 31 and 33 is such that each body 
acts as part of the chassis 20 and so is load bearing. The size of each 
housing body 30, 31 and 33 is such as to enable it to be easily transported 
from a point of manufacture to the point of assembly on site. 

25 

Each side body 30, 31 is secured at one end to the end body 33 preferably 
by bolts. The opposite end of each side body 30, 31 is secured to a 
respective one of the support beams 23 preferably by bolts. Similarly 
each support pillar 24 is preferably secured to respective support beams 23 

5 
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by bolts. Accordingly, it will be appreciated that the main components of 
the chassis 20, viz. bodies 30, 31, 33; beams 23 and support pillars 24 
may be easily assembled on site. 

5 It will be appreciated that the chassis 20 as defined by the connected 
bodies 30, 31, 33 and beams 23 is basically U-shaped in plan (see for 
example Figure 7) having a central longitudinal axis LA. 

In order to provide rigidity laterally of the chassis 20 (ie. in a direction 
10 perpendicular to the longitudinal axis LA as viewed in Figure 7) the inner 
sides 36 of the side bodies 30, 31 are secured, preferably by bolts, to the 
frame structure 1 1 1 of the feed conveyor 1 1 . 

In addition, the mineral breaker 12 is preferably utilised to provide a 
15 bracing connection between the pair of support beams 23. In this respect, 
the breaker 12 includes a housing 112 which is fabricated to be of a strong 
box-like structure, preferably rotatably housing a pair of breaker drums 
116. 

20 A suitable mineral breaker is described in our European patent 01 14725 or 
UK patent 2170424. 

Preferably the mineral breaker comprises a pair of rotatable breaker drums 
having opposed breaker teeth which are arranged in discrete helical 
25 formations so as to break mineral by applying tensile loadings, ie. by a 
snapping action. 

Such a mineral breaker is capable of handling large throughput tonnages 
despite being relatively small in size. Due to the breakage action and 
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arrangement of the opposed breaker drums, the frame of the mineral 
breaker is not exposed to excessive vibrations during operation and 
contains within the frame, all the reactive forces arising from the breaking 
action. 

5 

Accordingly, the frame of such a mineral breaker is ideally suited for 
siting on the elevated section of the chassis 20 and is ideally capable of use 
as a bracing member between the beams 23. 

io Due to the relative compact size of the breaker 12, it is easily transported 
as a modular unit (ie. ready assembled) for mounting onto the chassis 20 
on site. 

Additional braces (not shown) may be provided for rigidly connecting the 
15 beams 23 together may be provided if necessary. It is however preferred 
to rely upon the housing 112 of the mineral breaker 12 as the main brace 
between the support beams 23. 

Located beneath the main support beams 23 is a mobile transport unit 50. 

20 

The transport unit 50 includes a chassis 51 which is basically square 
shaped in plan (see Figure 10) comprising a pair of end beams 52 which 
extend in the transverse direction relative to the apparatus 10 and which 
are interconnected by two pairs of side beams 56. Side beams 56 are 
25 manufactured as fabricated modular units from steel plate and beams. 

Each end beam 52 is preferably constructed so as to be a unitary 
component. Each beam 52 is preferably secured to respective side beams 
56 by bolts. 

7 
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Accordingly, end beams 52 and side beams 56 may be easily transported 
from the point of manufacture as modular units and easily assembled on 
site. 

5 

The chassis 51 carries a pair of self propelled track units 57. Track unit 
57 includes a main support beam 58 having track wheels 59 at opposite 
ends and about which a continuous track 60 runs. Preferably one of the 
wheels 59 is a sprocket drive wheel for driving the track. A hydraulic 
io motor 61 is provided for driving the drive sprocket wheel. 

Preferably each beam 52 is provided at each end with a connection 
formation 65 which engages the top and inner side of the main support 
beam 58. Preferably the connection formation is secured to the main 
15 support beam 58 by bolts. 

Accordingly, each track unit 57 may be transported separately and 
assembled onto the chassis 51 on site. 



20 The side beams 56 of each pair are spaced apart from one another and 
together with the end beams 52 define a guide channel 70. 

As seen in Figures 10 and 11 on both sides of each channel 70, hydraulic 
rams 72 are mounted on respective side beams 56. Preferably the cylinder 
25 housing 73 of each ram is supported on the side beams 56. 

The transport unit 50 is connected to the elevated section of the chassis 20 
by means of a pair of guide pillars 80 each of which is secured, preferably 
by bolts, to the underside of a respective main support beam 23, each 
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guide pillar 80 being telescopically 
channel 70. 
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received within a respective guide 



The heads 77 of each ram 72 is located within a respective bracket 78 
5 which is secured, preferably by bolts to the underside of a respective main 
beam 23. In Figure 9, the left hand bracket 78 is illustrated detached from 
the beam 23. It is conveniently secured in position by raising of the ram 
to move the bracket 78 into contact with beam 23 and then bolted in 
position as shown for the right hand bracket 78. 

10 

The position of the mobile track unit in the longitudinal direction LA can 
therefore be easily adjusted by detaching the brackets 78 and guide pillars, 
moving the unit longitudinally and re-attaching the brackets 78 and guide 
pillars. This adjustment of position conveniently enables the mobile track 
15 unit to be sited close to the centre of gravity of the apparatus along 
longitudinal axis LA. 

Each pillar is preferably fabricated from steel plate and is manufactured to 
close outside dimensional tolerances. Preferably packing strips 88 are 
20 located internally of each guide channel 70 at each corner and serve as 
slide bearing strips for engaging the sides of each respective pillar during 
telescopic movement of the pillar relative to the guide channel. 

Preferably the clearance gap between opposed faces of each pillar and 
25 packing strips 88 is relatively small, typically 1-2 mm. Accordingly, each 
pillar is positively guided within its respective guide channel 70 and this 
reduces the likelihood of jamming. This is important bearing in mind that 
typically the apparatus (excluding the transport unit 50) may weigh up to 
350 tons. 

9 
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The telescopic adjustment is such that the track units may be moved 
between a fully retracted position whereat the tracks are lifted clear of the 
ground and a fully extended position whereat the chassis 20 is lifted clear 
5 of the ground. The maximum amount of ground clearance for chassis 20 
is chosen bearing in mind the ground conditions likely to be encountered. 
Typically the maximum ground clearance is chosen to be about 800 mm. 

When the apparatus is operating in a quarry or open cast mine, it will 
io normally be seated upon its chassis 20 and will remain in this position for 
a long period of time. Since the track units are raised from the ground 
during this time, it is possible to run the tracks whilst raised and thereby 
maintain them in good running order. 

15 To move the apparatus to another location in the quarry, the transport unit 
is lowered to raise the chassis 20 clear of the ground and the transport unit 
is then driven to move the apparatus to a new location. 

As will be appreciated from the above, the transport unit 50 is connected 
20 to the elevated section of the chassis 20 and so is located within ail the 
ground contacting regions of the chassis 20; viz. it is located internally 
with respect to the ground engaging lower end section 27 of housing 21 
and the support pillars 24. 

25 Accordingly, whilst the chassis 20 is clear of the ground and being moved 
to the new location, the ground contacting regions of the chassis 20 can 
act as stabilisers to prevent the entire rig tipping over should it be moved 
over very uneven or soft ground. Should one of the ground contacting 
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regions contact the ground to prevent tipping, then it may be subsequently 
^ raised clear of the ground by operating lifting rams 72. 

A cab 90 for an operative is conveniendy located above the mineral 
5 breaker. 

Operating platforms 92 for carrying ancillary service equipment such as 
engines for powering the mineral breaker, hydraulic power units, etc are 
preferably mounted on the elevated section of the chassis 20. 

10 

The weight distribution of the ancillary equipment and platforms 92 is 
preferably designed such that the centre of gravity of the apparatus is 
located as close as possible to the longitudinal axis LA. 

15 The apparatus may be conveniently converted for the receipt of feed 
mineral by different conventional techniques encountered in open cast 
mining. This is achieved by providing the feed conveyor 11 with the 
appropriate type of hopper structure. 

20 For example, in Figure 4 the hopper structure 150 shown is suitable for 
deposit of mineral from bucket loading vehicles. In Figure 3, the hopper 
structure 160 is suitable for the deposit of mineral from loading trucks 
which deposit mineral from an elevated platform 161. 

25 A second embodiment 200 is illustrated in Figures 13 to 15 wherein parts 
similar to those in the first embodiment have been designated by the same 
reference numerals. 



c. 



c 
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In embodiment 200, a hopper structure for feed conveyor 11 has been 
dispensed with. Instead a natural hopper is built in the surrounding 
ground such that the rear of the apparatus 200 is in effect buried. To 
prevent spillage of material forming the natural hopper, ie. in order to 
5 maintain the integrity of the hopper, retaining plates 220 are provided. 
The plates 220 are secured to the chassis 20 and also shield the rear end of 
the track units. 

As seen in both embodiments, the end section seated on the ground also 
10 includes a pair of support feet 13 secured beneath the side bodies 30, 31. 
The support feet 13 preferably have inclined side walls 113 facing the 
track units. These side walls 113 act as skids which assist in raising the 
end section free of the ground by driving the transport unit in a forwards 
direction. 

15 

In the second embodiment 200, the support pillars are connected to the 
main support beams 23 so as to be spaced apart by a distance greater than 
the width of the transport unit. This has the advantage of enabling the 
transport unit to be driven underneath the elevated section of the chassis 
20 20 from the front of the apparatus. 

Accordingly, if desired, once the apparatus has been sited at a desired 
location, the transport unit 50 may be detached from the elevated section 
of the chassis 20 and driven away leaving the apparatus as a static free 
25 standing apparatus. 
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1. A mineral breaking apparatus including a rigid support chassis 
having an elevated section supported above the ground by at least three 

5 ground contacting regions, the apparatus including a mineral breaker 
mounted on said elevated section and a feed conveyor for feeding mineral 
to be broken to the mineral breaker, the chassis including an inclined 
section having a lower end and an upper end, the lower end being adapted 
to define one of said at least three ground engaging regions and the upper 

10 end being connected to said elevated section, said elevated section defining 
a support for said feed conveyor, and at least two ground engaging feet 
mounted on the elevated section to define two of said ground contacting 
regions. 

15 2. Apparatus according to Claim 1 wherein the chassis is basically U- 
shaped. 

3. Apparatus according to Claim 1 or 2 wherein the inclined section of 
the chassis comprises a hollow housing defining a personnel passageway 

20 surrounding the feed conveyor. 

4. Apparatus according to Claim 3 wherein the inclined section of the 
chassis is assembled from modular units comprising sections of said 
hollow housing. 

25 

5. Apparatus according to Claim 1, 2, 3 or 4 wherein the elevated 
section of the chassis is defined by elongate support beams. 

13 



WO 99/54049 PCT/GB99/01210 

6. Apparatus according to any preceding claim including a mobile 
transport unit mounted to and located beneath the elevated section of the 
chassis of the mobile transport unit having ground engaging tracks or 
wheels, the transport unit including lifting means connected to the chassis 

5 for raising the chassis clear of the ground. 

7. Apparatus according to Claim 6 wherein the mobile transport unit is 
telescopically connected to the elevated section and the lifting means is 
arranged to lift the ground engaging tracks or wheels clear of the ground. 

10 

8. Apparatus according to any preceding claim wherein the mineral 
breaker comprising a pair of mineral breaker drums rotatably mounted in 
a frame. 



is 9. Apparatus according to Claim 9 wherein the frame of the mineral 
breaker is attached to the elevated section of the chassis to form a 
structural part of the chassis. 

10. Apparatus according to any preceding claim including a take-away 
20 conveyor mounted on the elevated section of the chassis and arranged to 

receive mineral being discharged from the mineral breaker. 

11. A rigid support chassis for a mineral breaker rig, the chassis 
having: 

25 

an elevated chassis section; 

an inclined chassis section for supporting a feed conveyor; 

30 the elevated chassis section being supported above the ground by 

the inclined chassis section and by at least 2 ground contacting regions 
spaced from said inclined section, and 
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the inclined chassis section being assembled from elongate hollow 
housings joined together end to end to define a personnel passageway 
extending around the feed conveyor. 
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